The sound transmission loss (TL) characteristics of panel constructions with thin face sheets and a thicker, lighter core are investigated. Analytical models of TL are developed for constructions with isotropic and orthotropic core matehals. The occurrence of acoustic coincidence is described for symmetric and antisymmetric modes of propagation in the panel. Symmetric propagation involves thickness deformation of the core, while antisymmetric propagation involves a bending deformation of the panel without thickness deformation. For symmetric modes, coincidence occurs near the conventional double wall resonance frequency characterized by the stiffness of the core and the mass of the face sheets, and also at higher frequencies associated with bending wave propagation in the face sheets. Antisymmetric modes account for shear deformation in the core, which results in a softening of the bending rigidity of the panel at higher frequencies. For orthotropic core materials, the acoustic behavior is dependent on the direction of propagation over the surface of the panel. Measured TL results for representative panels show good agreement with predictions. Finally, a procedure for obtaining improved TL performance is described, which involves shifting the double wall resonance to below the frequency band of interest, and limiting the shear stiffness of the core to shift the onset of bending wave coincidence to higher frequencies. Greater than mass law TL, similar to that of conventional double wall constructions, can be achieved over a significant frequency band in the audio range. The mechanical integrity of the panel is provided by the shear stiffness of the core.
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The stress and displacement fields within the core are expressed in terms of the wave potentials by 
In addition to the face sheet bending region at higher frequencies, antisymmetric motions include a mid-frequency, core shear stiffness controlled region and a low-frequency bending region dependent on the bending rigidity for the entire panel cross section. In the midfrequency region, an approximate form for the panel wave speed is given by E44 , E55 , and E66. The off-diagonal stiffnesses El3, E23 , and El2 were arbitrarily assumed to be equal to 0.1 times the softer of the axial stiffnesses. Transmission loss predictions were not found to be highly sensitive to the values of the offdiagonal stiffnesses. Parameter values for the honeycomb materials tested are given in Table I The acoustic behavior is comparable to conventional double wall designs where, above the double wall resonance, significant increases in TL at the rate of up to 18 dB/octave are predicted with more usual 12 dB/octave increases observed experimentally.
The double wall design with an air layer between the face sheets requires added structural elements, i.e., studs, for support. Transmission loss performance can suffer as a resuit of transmission through the studding, and if acoustic resonances in the air layer are not properly damped with fiberglass or other sound absorbing materials.
The proposed design maintains mechanical load bearing capacity primarily as a result of the shear stiffness of the core. While limited to avoid coincidence in the mid-frequency region, the shear stiffness is sufficiently large to provide mechanical support for the panel.
A physical embodiment of the proposed design is shown in Fig. 8 Greater than mass law TL was measured over nearly a decade in frequency from 250 Hz to 2.5 kHz. The discrepancy previously noted between measured and predicted results in the region of face sheet coincidence at higher frequencies occurs again in pronounced fashion.
A summary of the acoustic TL performance of the different panel configurations is shown in Table II The orientation of the cells is of importance because the panel is rectangular, and not square. The stiffest configura-
